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Project Scope 
Parsons Brinckerhoff was asked by Harford County Department of Public Works, Water Resources 
Engineering Section to examine the potential to breach an existing dam that impounds Heavenly Pond 
located in Heavenly Waters/Tollgate Park.  The existing embankment dam and spillway riser are in need 
of maintenance and repair work in order to meet current Maryland Department of the Environment 
(MDE)  378  dam  requirements.   An  off-line  pond  was  initially  built  in  this  location  to  aerate  volatile  
organic compounds (VOC) levels associated with the upstream landfills during the 1950’s.  Sometime 
during the 1980’s, the pond was modified and became an in-line facility.  In 1992 a groundwater 
extraction and treatment system was installed at the Tollgate Landfill to treat VOCs in the groundwater.  
The landfill was capped completely in 1995.  Surface water monitoring has been conducted at Heavenly 
Pond since that time.  Because the pond is no longer needed to provide aeration treatment for the 
upstream flows, a breach of the embankment and restoration to a more natural stream/wetland habitat 
is  being  investigated  as  part  of  this  assessment  report.   Figure  1  shows  the  location  of  the  Heavenly  
Pond site within the Heavenly Waters/Tollgate Park. 

 

Figure 1:  Heavenly Waters Project Location Map 
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This report is divided into the following sections: 

�x Data collection including condition assessment, stream assessment and natural resource 
assessment, 

�x Hydrologic analysis, 

�x Sediment analysis, 

�x Agency coordination, 
�x Alternatives analysis, and  

�x Recommendations. 

Data Collection 
Due to the age of the pond, no historical as-built plans have been located by the County.  Therefore, the 
original pond volume, depth of sediment accumulation and pond hydraulic characteristics including the 
riser and outflow information are unknown. The details of the embankment dam construction, including 
the type of soils used and the presence, depth, and type of any cut-off present are also not known.  

Condition Assessment 
In order to assess the current condition of the pond and embankment, PB examined historic aerial 
photographs of the pond, conducted a visual assessment of the pond and embankment, and obtained 
bathymetry within the pond.  

Historical Pond Analysis 

Historical  pond  aerials  were  obtained  from  1957  through  2007.   Figure  2  shows  the  1957  aerial  
photograph.  The stream channel is observed to be running along the right side of the figure and there is 
a small tree line on the northwest side of the pond.  The remainder of the area appears to be farmed (or 
non-forested).  By 1977, the amount of forested area adjacent to pond increases significantly.  The 
stream channel can still be seen running along the east side of the pond. 
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Figure 2:  1957 (left) and 1977 (right) aerial photographs of pond. 

 

Figure  3  shows  the  1980  aerial  image.   Although  the  image  quality  is  not  great,  it  is  clear  that  a  
significant amount of work has been done to the pond.  The pond is wider and now has an island in the 
center of it (much like the current pond).  It is assumed that the pond became in-line instead of off-line 
sometime between 1977 and 1980.  It is not clear how the pond size was increased; presumably the 
enlargement of the pond may have involved excavation of additional material to widen the pond. It is 
unclear if the embankment and riser were raised as part of the widening. 

The 2007 image shows the current pond configuration.  Since this image was taken, the west fountain is 
no longer functioning, and there has been an increase is sedimentation at the north end of the pond 
which extends approximately 80 linear feet south of the wooden pedestrian bridge. 
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Figure 3:  1980 (left) and 2007 (right) aerial photographs. 

 

Geotechnical Assessment 

A  visual  assessment  of  the  dam  was  conducted  on  January  5,  2012.   The  maximum  dam  height  was  
approximately 17 to 18 feet high.  During the site visit, water was actively flowing out of the outfall pipe.  
The area at  the toe of  the dam west of  the outfall  was wet with standing water for  the length of  the 
dam. Based on vegetation in this area, this appears to be a wetland area.  The wetlands in this area were 
confirmed as part of the natural resource assessment portion of this study.  It is theorized that this 
wetland area is being fed by seepage under the dam due to an ineffective or non-existing cutoff.  This 
may be a concern due to the apparent lack of filter or seepage control measures.  The area east of the 
outfall is much shorter and was not observed to be as wet as the west side.  Aside from the seepage on 
the west side of the dam, the dam does not show any clear signs of distress or settlement. 

Pond Bathymetry 

Because historical records of the pond construction do not exist, an attempt was made to quantify both 
the depth of water in the pond as well as the depth of loose sediment at the bottom of the pond.   

Bathymetry measurements of the pond were taken via canoe on three separate occasions – 01/13/12, 
02/08/12 and 05/22/12.  Because detailed survey data is not available for the site, the depth of water at 
a standpipe, located approximately 30 feet from the riser, was used to calibrate each of the 
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measurements and account for variability in water depth during each visit.  The depth of water in the 
pond was greatest in January (4.5’) and was fairly constant in February and May (3.6’ and 3.8’ 
respectively).  The depth of water is shallowest at the northern end of the pond and deepest closest to 
the embankment.   

The depth of the water at the standpipe was calibrated with survey data taken at the bridge deck.  The 
elevation at the pedestrian bridge was estimated from Harford County GIS data.  Although this 
measurement is not survey grade, it does provide a reasonable estimate of the bottom elevation of the 
pond as well as the invert of the pond outfall pipe.  Table 1 provides a summary of the pond bottom 
elevations and relation to pond embankment.  The Bathymetry field data can be found in Appendix F 

Table 1:  Pond characteristics 

Study point Approximate Elevation 
(ft) 

Pond entrance 233.3’ 
Pond outfall 223.1’ 
Pond bottom elevation Varies between 

230.0’ and 233.3’ 
Top of embankment above 
outfall pipe 

240.5’ 

Height of embankment 17.4’ 
Bottom of scour pool at 
outfall 

221.0’ 

 

Baseflow Monitoring 

Monthly baseflow monitoring was conducted by Harford County DPW staff beginning in January 2012.  
Samples were taken at the pond outfall and in the channel.  The results of the County’s monitoring are 
included in Appendix B. 

Stream Assessment 
The stream assessment consisted of two components, a visual assessment and bank erosion hazard 
index (BEHI) analysis.  The following section details both assessments. 

Visual Stream Assessment 

The stream channel was assessed from Tollgate Road at the northern limit to the confluence of Winters 
Run at the southern limit.  The channel was divided into four distinct reaches.  The reaches are defined 
as  follows  and  are  shown in  Figure  4.   Photographs  of  the  visual  stream assessment  can  be  found in  
Appendix A. 

�x Reach 1 – Tollgate Road to north side of pond 

�x Reach 2 – Pond outfall to Golf Course 

�x Reach 3 – Golf Course to Golf Course Tributary 



Heavenly Pond Concept Report   July 2012    Page 6 of 26 

�x Reach 4 – Gold Course Tributary to Confluence with Winters Run 

Reach 1:  This reach begins at the Tollgate Road outfall and runs to the northern edge of Heavenly Pond.  
There is a large drop between the Tollgate Road culvert and the invert of the tributary.  This portion of 
stream  has  a  steep  slope  (~4.2%).   The  stream  passes  through  a  densely  wooded  area  and  is  very  
entrenched with lots of fallen trees.  The stream channel invert is below the rooting depth of the 
adjacent vegetation which has caused toe erosion and trees have fallen in and across the channel.  As 
the channel moves downstream towards the pond and away from Tollgate Road, the slope begins to 
flatten (~3.7%) and becomes less entrenched.  As the channel approaches the pedestrian bridge, the 
influence of the pond is evident with a much flatter slope and good connection to the channel 
floodplain. 

Reach 2:   This reach begins at the Heavenly Pond outfall and continues approximately 900 feet 
downstream until the channel is near the golf course.  The section is meandering and has a wooded 
stream buffer on both sides.  The slope is much flatter (~2.2%) than the stream segment near Tollgate 
Road.  There is a gully that  drains the recreational  fields on the west side of  the park that  enters the 
channel approximately 240 feet downstream of the pond outfall.  There are localized sections of 
moderately to highly eroded stream bank throughout this reach. 

Reach 3:  Reach 3 begins approximately 900 linear feet downstream of the pond outfall and continues to 
the confluence with the golf course tributary.  The golf course tributary has a 107 ac drainage area 
compared to the Heavenly Pond tributary drainage area of 238 acres at the bottom of this reach.  The 
stream channel continues to flatten in this reach (~1.4%) and the amount of deposition seen in the 
channel and on the floodplain is increasing. 

Reach 4:  Reach 4 begins downstream of the confluence with the golf course tributary and continues to 
the confluence with Winters Run.  This section has the flattest slope of the tributary (0.4%) and this 
segment of stream exhibits  
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Figure 4:  Visual stream assessment study reaches. 








































































